
 
PRELIMINARY ENGINEERING REPORT 

FOR THE 
CITY OF LAKEPORT 

WATER SYSTEM IMPROVEMENTS PROJECT 

APRIL 2012 

 















 
City of Lakeport Water System Improvements Project PER                                  1 

PRELIMINARY ENGINEERING REPORT 
CITY OF LAKEPORT 

WATER SYSTEM IMPROVEMENTS PROJECT 
APRIL 2012 

 

I. GENERAL 
 

The City of Lakeport (City) was incorporated in 1888 and is located on the west shore of 

Clear Lake in Lake County, California.  The City owns and operates the water 

treatment, storage, and distribution system.  The City water system is supplied by two 

wells located on Scotts Creek, two wells located on Green Ranch, and Clear Lake.  The 

study area boundary is shown in Figure 1 of this report. 

 

According to the most recent California Department of Public Health (CDPH) Domestic 

Water Supply Permit issued December 29, 2011, the service area of the City has a 

population of approximately 5,200, consisting primarily of residential homes and 

commercial properties.  Refer to Appendix A for a copy of the permit.  Water obtained 

from Clear Lake is treated with acid addition, pre-ozonation, coagulant addition with 

rapid mixing, adsorption clarification, filtration, post-ozonation, filtration through GAC 

pressure filters, and post-disinfection with chlorine gas.  Well water from Scotts Valley 

Aquifer is treated for corrosion control with caustic soda and then disinfected with 

chlorine gas.  Water is stored in a 1.0 million gallon (MG) tank and a 1.5 MG storage 

tank.   

 

The City updated its Master Water Plan (MWP) in 2008 (PACE, 2008).  A number of 

immediate, near-term, and long-term improvements were recommended in the 

2008 MWP in order to correct water supply, treatment, and distribution system 

deficiencies.  The City contracted with PACE to prepare this Preliminary Engineering 

Report (PER), which recommends project specific water system improvements, most of 

which were discussed in the MWP, determines costs associated with those 

improvements, and develops funding alternatives.  The format of this report follows 

Rural Utilities Service (RUS) Bulletin 1780-2. 
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II. PROJECT PLANNING AREA 
 

A. Location:   

 

The proposed project is located in and around the City of Lakeport in Lake County, 

California.  Lakeport lies on the west bank of Clear Lake, approximately 42 miles north 

of Santa Rosa and 91 miles north of San Francisco.  The project study area is shown on 

a United States Geological Survey (USGS) map in Figure 1.  The area encompasses 

approximately 4,000 acres. 

 

B. Environmental Resources Present:   

 

The proposed project alternatives do not appear to have any lasting, significant impact 

on land resources, historic sites, wetlands, flood plain, endangered species, or critical 

habitat.  The project design and construction will need to obtain the appropriate permits 

and take into account specific mitigation measures, so as not to impact natural or 

prehistoric resources.  These requirements are discussed in detail in a later section of 

this report.  The City has enlisted the services of Environmental Planning Partners, Inc., 

to prepare complete environmental documentation of the project.  Preliminary analysis 

indicates that an Initial Study/Mitigated Negative Declaration will be necessary to meet 

CEQA requirements.  In addition, NEPA-like requirements will be met, along with 

submission of RUS Environmental Bulletin 1974A-602.  

 

C. Growth Areas and Population Trends:   

 

The State Department of Finance (DOF) estimated the City’s population increased from 

4,820 in 2000, to 5,125 in 2006, within the City limits.  This is a population increase of 

approximately 1.0% per year.  In order to estimate the number of additional households 

that may connect to the system in the next 20 years, the growth rates used in the 

2008 MWP were based on the minimum growth alternative of 1.1% per year as defined 

in the City of Lakeport General Plan.  The City currently serves an estimated 

2,731 residential unit equivalents (RUEs).  A RUE is defined as the average water 

usage of a single-family household.  Using this growth rate over the next 20-year period, 
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the estimated increase in the number of RUEs within the current City limits would be 

roughly 640 by year 2028.   

Although population growth rate could be used to predict future water consumption, the 

population growth rate alone tends to neglect other factors that can affect water 

consumption and production.  For example, increases or decreases in commercial and 

industrial water use and the current trend for higher-end residential development with 

higher landscaping irrigation needs also impact water demands.  Therefore, water 

production rates per year and per RUE are used to normalize the data.   

 

As indicated in the 2008 MWP, the number of metered water services in 1990 was 

estimated to be 2,040.  In 2006, the number of services had increased to approximately 

2,310, for an average annual growth rate of approximately 0.8% or about 17 services 

per year.  According to the Draft Water Rate Study currently being developed by HDR 

Engineering, Inc. (HDR), the City currently has 2,265 billed service connections that are 

equivalent to approximately 2,731 RUEs.  Refer to Appendix B for a copy of the Draft 

Water Rate Study. 

 

Given the current interest in northern California real estate, one should anticipate the 

low growth rate to continue during the upcoming years as the economy recovers.  The 

median household income (MHI) for the City was $32,226 as measured by the U.S. 

Census Bureau in 2000.  This is only 68% of the State average non-metropolitan MHI of 

$47,493 in 2000.  More recently, the MHI for the City was $34,340 as measured by the 

U.S. Census Bureau in 2010, which is only 60% of the State average MHI of $57,708 in 

2010. 
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III. EXISTING FACILITIES 

 

A. Location Map:   

 

The project is located mainly in Sections 13, 23-26, and 36, Township 14 North, Range 

10 West, Mount Diablo Base and Meridian, as shown on the Lakeport California USGS 

Map in Figure 1.   

 

B. History:   

 

The City of Lakeport was incorporated in 1888, and is located on the west shore of 

Clear Lake in Lake County, California.  The distribution system was created in 1899, by 

the then Town of Lakeport, when it installed wells near Scotts Creek.  In 1913, the City 

constructed a 340,000-gallon underground concrete storage tank on Brewery Hill and 

then a second 360,000-gallon underground storage tank in 1936.  Both of these storage 

tanks have since been taken out of service. 

 

In 1941, to supplement its water supply, the City entered into a lease agreement with 

the nearby Green Ranch, whereby the City would operate and maintain, as well as pay 

the power costs of the two wells in exchange for leasing the land they lie on.  In 1976, 

the City constructed a 1 MG tank on Brewery Hill to supplement its storage capacity.   

 

From 1899 to 1981, the City relied solely on wells for water supply, but in 1981 found it 

needed additional water supplies and built a 500-gallon per minute (GPM) surface water 

treatment plant to treat water from Clear Lake.  The facility was constructed to provide 

water primarily during the peak summer month demands.  The combined production 

capacity of the City’s wells and the treatment facility was 1.78 MGD, which was 

equivalent to the City’s maximum day demand (MDD).  In 1989, CDPH issued 

Compliance Order No. 02-015, which determined the City lacked sufficient water supply 

and required the facility be expanded.  In response to the order, the City entered into an 

agreement with Lake County, whereby the County provided a backup supply of water 

through an intertie located along Lakeshore Avenue.  The intertie with the County 

allowed the City to postpone improvements to the water treatment facility.  
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The treatment plant was unable to operate 

from 1994 to 1995, because it did not meet 

the Surface Water Treatment Rule (SWTR) 

disinfection requirement for minimum 

chlorine contact time.  In 1996, a new 

136,000-gallon chlorine contact tank with 

baffling was constructed to increase the time 

the chlorine was in contact with the water, 

which in turn, increased the level of 

disinfection.    

 

The City began significant improvements to the water treatment plant (WTP) in 1998 to 

increase its capacity to 1,040 GPM and water quality.  The improvements included 

upgrading the K Street Booster Pump Station, replacing the ozone system, adding a 

new filtration system, and installing additional activated carbon columns.  The 

improvements were completed in 2000.  In 1998, the City also built a second tank on 

Brewery Hill with a capacity of 1.5 MG.  

 

C. Condition of Facilities:   

 

The existing water source, treatment, storage, and distribution system are summarized 

in Table 1.   

 

Photo 1:  Water Treatment Plant 
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Water System Improvements Project

Current Account Status No.

Active Accounts 2,265

RUEs 2,731

Potable Water Source Date Constructed

Water Treatment Plant 1998

Scotts Creek North Well 1970

Scotts Creek South Well 1971

Green Ranch East Well 1959

Green Ranch West Well 1966

County Intertie on Lakeshore 1991

County Intertie on Hartley 2010

Disinfection Facilities

Filtration Facilities 1998

Storage Reservoirs

Welded Steel Tank 1976

Welded Steel Tank 1999

Distribution System

Pipe Diameter/Type Length

4" or smaller CI, AC, DI, GS 56,700'±

6-14" CI, AC, DI, GS 144,300'±

Fire Hydrants

(1) Maximum raw water pumping capacity.

(2) Maximum filter flow rate given a max surface loading rate of 5 GPM/SF and one filter train off-line.

NOTES:

(3) Production depends on groundwater levels and operator settings.

Location

Distribution

100-400 GPM
 (3)

700-900 GPM 
(3)

100-400 GPM 
(3)

100-450 GPM
 (3)

95 GPM

1.0 MG

Chlorine Gas

Storage

Number

256

Two tri-media, parallel gravity filters

Four GAC pressure filter trains

1.5 MG

Distribution

TABLE 1

Capacity

1,200 GPM 
(1)

, 600 GPM firm 
(2)

Existing Water Production, Treatment, Storage, & Distribution Facilities

City of Lakeport

500 GPM

 
CI = cast iron 
AC = asbestos concrete 
DI = ductile iron 
GS = galvanized steel
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Water Source:  The City takes water from two sources:  Clear Lake and Scotts Valley 

Aquifer, both of which are located in the same watershed.  The 2004 City of Lakeport 

Municipal Services Review reported there are no records showing the City applied for 

historical water rights until September 1995.  On that date, the City entered into an 

agreement with Yolo County Flood Control and Water Conservation District, whereby 

both parties agreed the City’s historical water rights were 750 acre-feet (ac-ft) per year.  

Under the agreement, the 750 ac-ft of water is to be taken from wells that draw water 

from the Scotts Valley Aquifer.  The agreement also allows the City to purchase 

2,000 ac-ft of water from Yolo County Flood Control and Water Conservation District to 

be drawn from either Clear Lake or Scotts Valley Aquifer.  The agreement is valid until 

January 1, 2030, with an automatic 10-year extension, unless either party elects to 

terminate the agreement.  The agreement states that “in the event there is a shortage of 

water available from Clear Lake, municipal water use around Clear Lake shall have 

priority over other uses.”   

 

In March 1991, the City entered into a 2-year agreement to purchase water from Lake 

County to meet a CDPH Compliance order that they increase their available water 

supplies.  A combination pressure reducing/pressure sustaining valve was installed on 

Lakeshore Boulevard to allow for the transfer of water from Lake County Service Area 

No. 21.  The maximum flow through the valve is 85 to 95 GPM. 

 

From 1992 to 1998, the County intertie provided a significant source of water to the City; 

however, since the WTP was upgraded, the City has ceased to draw significant 

volumes of water through the intertie.  The County intertie is still connected and can 

supply water in case of emergency water shortages or to provide additional fire flow to 

the localized north Lakeport area. 

 

The City recently completed construction of an additional intertie with the County on 

Hartley Road.  The 10-inch intertie improved fire flows to Clear Lake High School and 

Terrace School, and provides an additional source of approximately 350 to 500 GPM to 

the system during emergency water demands. 
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The City’s water supply is derived from the WTP and from the four municipal wells.  

Firm production capacity is a measure of the system’s ability to produce water with the 

largest continual water producer being out of service.  The largest producer in the City’s 

system is the WTP with a total capacity of between 600 and 1,200 GPM.  The capacity 

is contingent on whether one or two of the filter trains are operating.  With both filters in 

operation, the plant can produce about 1,200 GPM.  However, when looking at firm 

capacity of the WTP, it is normal to consider the plant can continuously operate with 

only one filter due to operational filter shutdown, such as during backwash of the filters 

and maintenance.  Therefore, for this report it was assumed that the treatment plant has 

a firm capacity of around 600 GPM and that the 8-inch Scotts Creek Well, which has a 

production capacity of between 700 to 900 GPM, was considered as the largest water 

producer in the system.  As indicated in the 2008 MWP, if the 8-inch Scotts Creek Well 

were out of service during the summer months, the two Green Ranch Wells, the 4-inch 

Scotts Creek Well, and the WTP would have an estimated firm production capacity of 

1,540 GPM or 2.2 MGD.  This water supply is adequate given the anticipated growth 

rates previously discussed.  Should any significant development occur in the future the 

water supply may need to be re-evaluated.  

 

Treatment:  The WTP treats water by pumping it from the lake, adding acid, pre-

ozonating, filtering through a Robert Pacer II system modified with upflow boyant media 

clarification, post-ozonating, passing it through a granular activated carbon filter, and 

finally disinfecting it with chlorine.  The WTP is a complex system as it needs to treat 

water that is heavily laden with algae from Clear Lake.  The current plant capacity and 

operating conditions are adequate for existing and anticipated near-term growth.  The 

WTP design criteria can be found in Appendix C. 

 

The treatment facility includes a Supervisory Control and Data Acquisition (SCADA) 

programmable logic controller programmed to control operations of the facility, and 

record data throughout the facility.  Unfortunately, the SCADA program is complicated.  

During the initial installation of the software, there was an attempt to control too many of 

the facility’s systems and consequently the computer controls are bulky and 

unmanageable.  Currently, the high turbidity alarm disables the WTP for an extended 

period of time (12 days), whereupon it resets itself.  The SCADA system fails to inform 
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Photo 2:  K Street Booster Pump Station 

plant operators as to the source of the error.  Operators must then hunt for the problem 

or problems.  The communication and equipment failures cannot be easily resolved as 

the manufacturer no longer supports the antiquated equipment.  Additionally, the 

SCADA system was engineered and procured over 12 years ago and lacks the ability to 

incorporate new processes for monitoring, control, and remote alarming.  As such, the 

existing SCADA system and telemetry system needs to be replaced to allow for non-

stop, trouble free operations with proper program documentation to allow for future 

improvements.  

 

Clear Lake Water Intake and Pumps:  The 

raw water intake was constructed in 1981 

to supply water to the then new water 

treatment facility.  The 14-inch ductile iron 

pipe originates at the wet well, located at 

the K Street Booster Pump Station, and 

extends 2,200 feet into Clear Lake.  The 

intake rests on the bottom of the lake and 

rises towards the lake surface where it is 

marked by a buoy to warn boaters.  With 

both pumps in operation the maximum flow rate through the 10-inch main to the WTP is 

1,400 GPM.  The firm pumping capacity (assuming one pump is out of service) of the 

K Street Pump Station is 900 GPM.  There is room in the K Street wet well to install a 

third pump to increase the firm pumping capacity to 1,400 GPM. 

 

Lead and Copper Contamination:  Drinking water samples taken in 2005 indicated 

copper concentrations in the distribution system have exceeded the action level of 

1.3 mg/L.  Samples taken in 2010 and 2011 were below the action level; however, an 

investigation pointed out that groundwater pH is relatively low, which will cause 

increased corrosion of the distribution system and subsequent increase in copper and 

lead concentrations.  As such, well water is treated to increase pH with sodium 

hydroxide.   
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NSF International is at the forefront of the low-lead plumbing products issue, having 

actively worked with the State of California and other key states for over fifteen years, 

through the ongoing development of NSF/ANSI Standard 61 (NSF 61).  The standard 

has played a key role in CA Proposition 65 lead settlements and is now the American 

National Standard for lead content in plumbing products.   

 

Most recently, NSF developed the evaluation procedures in NSF/ANSI Standard 

372 (NSF 372) to establish an American National Standard to determine product 

compliance with the ≤0.25% maximum weighted average lead content requirement.  

NSF/ANSI Standard 61, Annex G (NSF 61-G) references NSF 372.  Certification NSF 

61-G or NSF 372 meet the requirements of the California Health and Safety Code 

(Section 116875; commonly known as AB 1953) as well as for other states developing 

similar regulations.  This also meets the new low lead requirements of the U.S. Safe 

Drinking Water Act, which will go into effect January 2014.   

 

The City desires to take a proactive stance on the new low lead requirements by 

replacing water meters that do not meet regulated low lead concentrations.  It is 

recommended during this replacement the City install automatic meter readers (AMRs) 

as a cost efficient way to record monthly water meter data.  The AMR is a technology 

that automatically replaces manual meter reading data collection.  The advantages of 

AMRs include a reduction in labor needed for meter reading, more precise meter 

readings and billing, and improved detection of water service leaks. 

 

Storage:  Adequate water storage facilities in a water system are important for a number 

of reasons.  It may be necessary to replace a pumped supply with stored water in the 

case of a power outage or broken pipeline.  Also, it is usually more economical to rely 

on water from storage rather than pumped water to furnish fire flows and peak demand 

flows in excess of the average flow used during MDD.  The City of Lakeport currently 

has two active reservoirs as described in Table 1.  The City's total current storage 

capacity is 2.5 MG, which meets the existing storage requirement of 2.38 MG.  The 

required storage volume is determined by the amount of storage needed to supply fire 

flows and to supply the system for six hours during emergencies.  California 

Waterworks Standard Section 64554(a)(1) requires for systems with 1,000 or more 



 
City of Lakeport Water System Improvements Project PER                                  12 

service connections, the system shall be able to meet four hours of peak hourly demand 

with source capacity, storage capacity, and/or emergency source connections.  Given a 

20-year growth rate of 1.1%, the future required storage capacity is anticipated to be 

about 2.5 MG; therefore, the City’s current storage capacity is sufficient. 

 

According to the 2008 MWP, City staff report the existing 1.0 MG reservoir was 

inspected approximately six years ago by a certified tank diver.  The inspection found 

some tubercles on the inside paint surfaces of the tank at the bottom; however, these 

corrosion tubercles were deemed to be insignificant.  Overall the tank appeared to be in 

good condition at the time of this inspection.   

 

The interior and exterior of the 1.5 MG reservoir was recently inspected by CDPH who 

found the paint coating to be failing and in need of repair.  The City intends to have the 

tank professionally evaluated this year and re-coated next year.  

 

Distribution System:  According to the 2008 MWP, review of the water distribution 

system suggests there is a significant amount of unlined cast iron and galvanized steel 

pipe in the system, some of which may be over 100 years old, with much of this old pipe 

being undersized (i.e., less than 4 inches).  Although City staff has noted several water 

main repairs within the City’s distribution system, staff report that most of the system 

mains are generally in good condition.  However, it is recommended when the City 

determines an older main needs to be replaced, the replacement pipeline be a minimum 

8-inch diameter pipe in order to improve hydraulic efficiency in the system.   

 

Considerable attention was given in the 2008 MWP to determine the water distribution 

system’s ability to meet recommended fire flow requirements.  These fire flow 

requirements were obtained from the Lakeport Fire Protection District, pursuant to the 

Uniform Fire Code.  The hydraulic model indicated the City may not be able to meet the 

Fire Department’s fire flow requirements in large portions of the existing commercial 

areas along Main Street during heavy demand periods.  This is primarily due to the 

large amount of undersized (i.e., less than 4-inch) water mains within the City’s 

distribution system.  Therefore, in order to improve fire flows the City desires to extend 
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and loop existing 14-inch water mains on Parallel Drive and South Main Street just 

south of the current City limits if this area can be annexed from the County to the City. 

 

Historical water usage for distribution systems are typically evaluated based on water 

consumed, water produced, and unaccounted for water (i.e., the difference between 

consumed water and produced water).  According to the 2008 MWP, comparing 

July 2006 water service records (i.e., consumption) with water production records (well 

pumping and treatment plant flow records), the estimated unaccounted for water was 

determined to be about 12%.  This is considered a reasonable amount, given the size 

and age of the City’s distribution system.   

 

D. Financial Status of Any Existing Facilities: 

 
Annual Budget:  Copies of previous and present operating budgets, including O&M 

costs are contained in Appendix D.  Refer to Appendix E for the most recent audited 

financial report. 

 
The City is currently paying on two existing loans.  Refer to Appendix E for the details of 

the indebtedness.  The Year 2010 payment, balance owed as of June 2011, and term 

for each of the City’s long-term debts are shown in Table 2 below: 

 

TABLE 2 
City of Lakeport 

Water System Improvements Project 
Existing Debt 

Description 

Year 2010 

Payment 

Balance Owed 

as of June 2011 

Term 

(Yr) 

2002 Refunding Loan of 1993 Water Revenue 

Bond – West America Bank 
$82,000 $450,060 2017 

Series 2000 Water Revenue Bond – USDA RD $105,000 $2,648,000 2039 

Totals: $187,000 $3,098,060  

 

According to the most recent financial report, the Year 2011 operating expenses for the 

City’s water system was $1,412,891, which included the $187,000 debt service for 

outstanding debts.  Not including the debt service payments, the average monthly 

operating cost for 2011 was about $102,000. 
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Rate Schedule:  The City’s current rate schedule was adopted by the City Council 

effective July 1, 2010.  Water service customers are billed monthly for water consumed.  

The base monthly rate is $17.45 for single-family residential dwellings with ¾-inch water 

meters.  According to the Draft Water and Sewer Rate Study completed by HDR, given 

this base rate the average monthly charge per RUE is currently $28.25 assuming an 

average water usage of 900 cubic feet.  Refer to Appendix B for the Draft Rate Study.  

Details of the recommended future rates are also included in the Draft Rate Study. 

 

IV. NEED FOR PROJECT 

 

A. Health, Sanitation, and Security:   

 

Source Capacity:  Lakeport's water sources are from four wells (two Scotts Creek wells 

and two Green Ranch wells) and the WTP.  The four City wells pump water from Scotts 

Valley Aquifer and have a combined maximum pumping capacity of roughly 2.8 MGD.  

The two wells in Scotts Creek are the primary sources of supply during the months of 

May through October, while the wells at Green Ranch are the primary sources of supply 

during the winter months.  Of biggest concern to the City was the loss of the Green 

Ranch Wells due to the City’s lease expiring by 2014.  The loss of these two wells 

would have reduced the City’s pumping capacity by approximately 50%.  Therefore the 

City recently purchased these two wells in order to continue to provide enough water to 

residents, especially during the winter months.  

 

SCADA:  The WTP has a maximum capacity of 1.7 MGD and is used year round to 

supplement the City’s well supply.  The SCADA programming and telemetry 

communication system is complicated and demands considerable attention by City 

operators.  During the initial installation of the software there was an attempt to control 

too many of the facilities systems and as such it is difficult to troubleshoot and repair.  

Additionally, the system was engineered and procured over 12 years ago and lacks the 

ability to incorporate new processes for monitoring, control, and remote alarming.  It is 

recommended the SCADA system be replaced in order for City operators to be able to 

reliably and efficiently control, maintain, and service the water treatment, storage, and 

distribution system safely for City residents.  These computer programming issues were 
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noted as an area of concern in the most recent CDPH inspection report as well, which 

can be found in Appendix A. 

 

Distribution System:  The hydraulic model utilized for the 2008 MWP indicated the City 

cannot meet fire flow requirements based on the Uniform Fire Code in portions of the 

commercial areas of the City during heavy demand periods.  This is primarily due to the 

large amount of undersized water mains within the City’s distribution system.  To 

improve fire flows and the reliability of the distribution system, it is recommended the 

City extend and loop existing 14-inch water mains on Parallel Drive and South Main 

Street. 

 

Copper Contamination:  Drinking water samples indicate copper concentrations in the 

distribution system have exceeded the action level of 1.3 mg/L in 2005.  Samples taken 

in 2010 and 2011 were below the action level; however, an investigation pointed out 

that groundwater pH is relatively low, which will cause increased corrosion of the 

distribution system and subsequent increase in copper and lead concentrations.   

 

Pursuant to NSF 61, CA Proposition 65, NSF 372, and AB 1953, the City desires to take 

a proactive stance by replacing approximately 2,291 water meters that do not meet 

regulated low lead concentrations.  It is recommended all of these existing manual-read 

water service meters be replaced with new AMR meters as a cost efficient way to 

record monthly water meter data, have more precise meter readings and billing, and 

improve detection of water service leaks. 

 

B. System O&M:   

 
Water Production:  The City’s water supply is derived from the WTP and four municipal 

wells.  Firm production capacity is a measure of the system’s ability to produce water 

with the largest continual water producer being out of service.  The largest producer in 

the City’s system is the WTP with a total capacity of between 600 and 1,200 GPM.  The 

capacity of the WTP is contingent on whether one or two of the filter trains are 

operating.  With both filters in operation, the plant can produce about 1,200 GPM.  

However, when looking at firm capacity of the WTP one should consider the plant can 

continuously operate with only one filter due to operational filter shutdown, such as 
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Photo 3:  Scotts Creek Well 

during backwash of the filters and maintenance.  Therefore, for this report it was 

assumed that the treatment plant has a firm capacity of around 600 GPM and that the 

8-inch Scotts Creek Well, which has a production capacity of between 700 to 900 GPM, 

was considered as the largest water producer in the system.  As indicated in the 

2008 MWP, if the 8-inch Scotts Creek Well was out of service during the summer 

months, the two Green Ranch Wells, the 4-inch Scotts Creek Well, and the water 

treatment facility would have a estimated firm production capacity of 1,540 GPM or 

2.2 MGD.   

 

The majority of the City’s water production comes from four wells drawing water from 

Scotts Valley Aquifer.  The City currently owns two wells in Scotts Creek, which are 

sometimes referred to as the ‘City Wells’, and also leases two wells from Green Ranch.  

The water from the wells is treated with caustic soda for corrosion control and is 

pumped to the City’s storage tanks where it is chlorinated before going out to the 

distribution system.   

 

The City currently owns two wells 

located in Scotts Creek; the 4-inch and 

8-inch wells.  Both well heads and 

some of the well discharge piping are 

located within the existing creek bed 

and are exposed to creek flows and 

vandals.    

 

Because of their location, CDPH has 

set limitations regarding the use of the 

Scotts Creek Wells.  CDPH prohibits 

the operation of these wells when there is standing water within 150 feet of the wells, or 

if the well water turbidities exceed 0.5 NTU.  These provisions limit the use of the Scotts 

Creek Wells to the late spring, summer, and early fall months prior to significant rains 

causing the creek to flow.   
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The 4-inch Scotts Creek Well has a 25-Hp submersible well pump and was constructed 

in 1970.  The well produces between 100 to 400 GPM, depending on groundwater 

levels and operator settings.  It has been reported by City staff this well has gone dry in 

the past and is turned off during the late summer if the groundwater table drops below 

the well’s screens which are estimated to be at 30 feet below ground surface. 

 

The 8-inch Scotts Creek South Well has a 60-Hp submersible well pump and was 

constructed in 1971.  It produces from 700 to 900 GPM depending on the groundwater 

level and operator settings.  The well appears to be highly productive and there is no 

record of this well going dry due to low groundwater levels. 

 

The City currently operates two wells on land recently purchased from Green Ranch.  

These wells can be operated at any time of the year; however, they have a lower 

pumping capacity than the Scotts Creek Wells.  Both of the Green Ranch Wells are 

equipped with variable frequency drives (VFDs), which allow the City to throttle back the 

pumping rate of these wells as groundwater levels mandate.  The East Well head is 

located in a poorly constructed wooden structure, and the West Well head and 

discharge piping is located out in the open.  The Green Ranch Well site has poor 

security and is susceptible to vandals.    

 

The Green Ranch East Well has a 25-Hp submersible well pump and was constructed 

in 1959.  It produces between 100 to 400 GPM depending on the City’s reservoir levels, 

groundwater drawdown, and operator settings.  This well has been known to go dry in 

the late summer months at which time it is turned off by City operators.      

 

The Green Ranch West Well has a 30-Hp submersible well pump and was constructed 

in 1966.  It produces from 100 to 450 GPM, depending on tank levels, groundwater 

level, and operator settings.  Historically, as the summer progresses, this well produces 

less water due to decreasing groundwater levels.   

 

The City’s contract with Green Ranch for use of the two wells was set to expire in the 

year 2014.  The loss of these wells would have reduced the City’s available supply 

capacity by as much as 850 GPM and would have limited the City’s capacity to draw 
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their maximum allotment of water (i.e. 750 ac-ft) from the Scotts Valley Aquifer.  As 

such, the City purchased a portion of the property on which the two wells are currently 

situated.  

 

Historical water usage for distribution systems are typically evaluated based on water 

consumed, water produced, and unaccounted for water (i.e., the difference between 

consumed water and produced water).  Per the 2008 MWP, comparing July 2006 water 

service records (i.e., consumption) with water production records (well pumping and 

treatment plant flow records), the estimated unaccounted for water was determined to 

be about 12%.  This is considered a reasonable amount, given the size and age of the 

City’s distribution system.   

 

Table 3 is a summary of the monthly production records for the past five years as 

recorded by the City.  The five-year average day demand (ADD) is calculated at 

772,300 gallons per day (GPD) (536 GPM).  The MDD for the last five years is 

approximately 1,560,000 GPD (1,083 GPM), occurring July 2007.  The data reveals the 

ADD and MDD are approximately 35% and 70% of the existing firm water system 

production capacity of 1,540 GPM.  Production records for the last five years are 

consistent with design criteria utilized in the 2008 MWP as shown in Table 5 herein.    
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TABLE 3 

City of Lakeport 

Water System Improvements Project 

Water Production Totals 
  Production 

Design Ratios   Total Max Day Demand (MDD) 

Month Gallons GPD GPM GPD GPM MDD/ADD MMD/ADD 

Jan-2007 19,529,000 629,968 437 696,000 483     

February 15,597,000 557,036 387 725,000 503     

March 18,801,000 606,484 421 871,000 605     

April 21,397,000 713,233 495 828,000 575     

May 29,418,000 948,968 659 1,107,000 769     

June 36,534,000 1,217,800 846 1,396,000 969     

July 39,745,000 1,282,097 890 1,560,000 1083 1.9 1.6 

August 38,446,000 1,240,194 861 1,379,000 958     

September 30,284,000 1,009,467 701 1,457,000 1012     

October 22,330,000 720,323 500 962,000 668     

November 17,709,000 590,300 410 742,000 515     

December 16,416,000 529,548 368 703,000 488     

January-2008 15,912,000 513,290 356 623,000 433     

February 14,992,000 535,429 372 669,000 465     

March 17,183,000 554,290 385 721,000 501     

April 21,745,000 724,833 503 1,026,000 713     

May 29,875,000 963,710 669 1,216,000 844     

June 33,900,000 1,130,000 785 1,252,000 869     

July 35,972,000 1,160,387 806 1,347,000 935 1.7   

August 37,363,000 1,205,258 837 1,322,000 918   1.5 

September 31,774,000 1,059,133 736 1,269,000 881     

October 24,752,000 798,452 554 909,000 631     

November 17,766,000 592,200 411 643,000 447     

December 16,852,000 543,613 378 596,000 414     

January-2009 15,810,000 510,000 354 519,000 360     

February 14,019,000 500,679 348 511,000 355     

March 16,039,000 517,387 359 585,000 406     

April 20,252,000 675,067 469 1,002,000 696     

May 25,674,000 828,194 575 1,045,000 726     

June 30,914,000 1,030,467 716 1,292,000 897     

July 37,951,000 1,224,226 850 1,369,000 951 1.8 1.6 

August 36,917,000 1,190,871 827 1,315,000 913     

September 31,733,000 1,057,767 735 1,249,000 867     

October 22,741,000 733,581 509 882,000 613     

November 16,190,000 539,667 375 963,000 669     

December 16,140,000 520,645 362 644,000 447     

January-2010 15,794,000 509,484 354 573,000 398     

February 13,940,000 497,857 346 505,000 351     

March 15,920,000 513,548 357 528,000 367     

April 15,717,000 523,900 364 523,000 363     

May 19,304,000 622,710 432 866,000 601     

June 28,107,000 936,900 651 1,154,000 801     

July 36,243,000 1,169,129 812 1,343,000 933 1.9 1.6 

August 36,108,000 1,164,774 809 1,277,000 887     
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TABLE 3 

City of Lakeport 

Water System Improvements Project 

Water Production Totals 
  Production 

Design Ratios   Total Max Day Demand (MDD) 

Month Gallons GPD GPM GPD GPM MDD/ADD MMD/ADD 

September 30,667,000 1,022,233 710 1,155,000 802     

October 23,909,000 771,258 536 1,015,000 705     

November 15,268,000 508,933 353 619,000 430     

December 14,970,000 482,903 335 628,000 436     

January-2011 14,913,000 481,065 334 556,000 386     

February 13,325,000 475,893 330 474,000 329     

March 14,925,000 481,452 334 628,000 436     

April 15,572,000 519,067 360 601,000 417     

May 21,270,000 686,129 476 882,000 613     

June 24,527,000 817,567 568 1,184,000 822     

July 35,186,000 1,135,032 788 1,555,000 1080 2.2 1.6 

August 34,673,000 1,118,484 777 1,345,000 934     

September 31,040,000 1,034,667 719 1,267,000 880     

October 20,552,000 662,968 460 843,000 585     

November 16,318,000 543,933 378 709,000 492     

December 15,596,000 503,097 349 550,000 382     

5 Year Avg 23,541,933 772,292 536 936,250 650 1.9 1.6 

 

Storage:  It is usually more economical and reliable to provide stored water for the 

supply needed for fire demands, peak demands in excess of the MDD, and in the event 

of a short loss of the usual source of water supply.  The required storage in a typical 

water system is usually considered a function of three quantities as follows: 

 

1)  Equalizing storage is the amount of water needed over and above the MDD rate to 

satisfy peak demands of the day.  This is often found to be between 15 and 20% of the 

MDD and has been assumed to be 20% for design purposes herein. 

 

2)  Fire storage is usually based on the theoretical amount that could be used to combat 

a major fire in the high value districts.  The City of Lakeport currently has a fire flow 

requirement of 8,000 GPM demand for four hours at the courthouse.  This corresponds 

to a storage volume of about 1.92 MG.   
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3)  Emergency storage is the amount of water necessary to continue service in the 

event of power failure or some other failure of the supply system.  This is often found to 

be between 20 and 25% of the MDD and has been assumed to be 25% for design 

purposes herein.   

 

The largest two of the three quantities are used to determine the required future storage 

capacity; which, for the City of Lakeport is based upon the fire storage and emergency 

storage.  The system’s existing storage requirement is 2.38 MG.  Currently, the City has 

2.5 MG of storage.   

 

The 1.0 MG Reservoir is a 74-foot diameter, 33-foot tall circular welded steel 

aboveground tank.  The reservoir was constructed in 1976, and is located off Riggs 

Road on Brewery Hill.   

 

Completed in 2000, the 1.5 MG Reservoir is a welded steel aboveground tank located 

next to the 1.0 MG Reservoir.  The tank is 36 feet high with a diameter of 85 feet. 

 

Both reservoirs are filled by the Scotts Valley and Green Ranch Wells, as well as the 

WTP.  The wells are normally turned on by the reservoir levels through the City’s radio 

telemetry/SCADA system. 

 

Chlorine is added to the water that is pumped from the City’s wells just before it enters 

the storage tanks.  CDPH requires the City maintain chlorine residual in the distribution 

system due to the addition of treated water from the lake.  The chlorine dosage 

concentration is continuously measured prior to going into the 1 MG tank.  The dosage 

concentration is manually controlled and can range from 0.9 mg/L to 2.0 mg/L.  If the 

chlorine level falls outside this range, the SCADA control system sounds an alarm and 

disables the well pumps.   

 

Given the growth rate used for this report, the required storage capacity in 20 years is 

anticipated to be about 2.5 MG and it is estimated that the City’s current storage 

capacity is sufficient for the estimated 1.1% growth over the next 20 years.  In addition, 

the City has an intertie with the County on Lakeshore Boulevard as a form of 

emergency storage.  It is reported that the connection can deliver approximately 
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100,000 gallons of water per day or more to the system.  Therefore, with the existing 

intertie, the City has an effective storage capacity of about 2.6 MG, which provides a 

factor of safety to the City’s storage system.  

 

Distribution:  According to the 2008 MWP, the City’s water distribution system is made 

of approximately 201,000 linear feet (38.0 miles) of piping, ranging from 1-inch to 

14 inches in diameter piping.  The piping primarily consists of cast iron, asbestos 

cement, galvanized steel, and ductile iron.  Some of the older cast iron water mains in 

the system may date back to the 1890s.  In addition, some of these older cast iron pipes 

were improperly installed compared to today’s standard construction practices, which 

may have contributed to the deterioration of these pipes.  

 

Approximately 28% (i.e., 56,700 feet) of the distribution piping is of substandard size 

(4-inch or smaller).  This piping is not large enough to convey enough water to provide 

adequate fire flows pursuant to the Uniform Fire Code.  For example, the City’s fire 

department recommends 8,000 GPM fire flow to the County courthouse located in the 

City’s commercial area, and 4,000 GPM fire flow to the other commercial areas of the 

City, such as the historical downtown area.   

 

CDPH enforces the following pressure requirements of a distribution system under 

Section 64602 of Title 22 California Code of Regulations, more commonly known as the 

“Blue Book:”   

 
(a) Each distribution system shall be operated in a manner to assure that the 

minimum operating pressure in the water main at the user service line connection 
throughout the distribution system is not less than 20 pounds per square inch at 
all times. 

 

There are portions of the City that cannot maintain 20 PSI pressure during average day 

demand, plus design fire flow.  This is likely due to undersized pipes in the distribution 

system. 

 

To evaluate the distribution system, PACE prepared a computer program (MWHSoft’s 

H2ONet) that modeled the entire distribution system as part of the 2008 MWP.  All 

2-inch and larger pipelines were included in the model.  The model contained 
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approximately 500 pipelines and flow demands were assigned to approximately 

300 nodes.  The existing distribution system was simulated under a flow condition 

experienced in July 2006, to determine if there were any apparent weaknesses in the 

distribution system, such as low pressures.  Analysis of output pressures, flows, and 

head loss in pipelines provided the information needed to identify desirable pipeline 

upgrades and other system improvements.  The distribution system model was 

analyzed under 2006 summer demands and the results were compared to the City’s 

historical SCADA tank, well, and WTP records for the same time period.  Field fire flow 

tests were compared to fire flow model results.  Based on this comparison, adjustments 

were made to the hydraulic model to better reflect the actual distribution system flows 

and pressures.   

 

Based on the hydraulic model, the primary weakness of the City’s current distribution 

system was found to be inadequate fire flow capacity in certain areas, primarily due to 

the large number of undersized (4-inch and less) water mains within the distribution 

system.  Fire flow requirements vary throughout the City depending on building use and 

type of construction.  Fire flow requirements used to evaluate the adequacy of the 

distribution system were obtained from the Lakeport Fire District and are based on the 

Uniform Fire Code.  These flows were coincident with a consumers' demand rate 

equivalent to the maximum hour demand (MHD) which is the major criteria of 

importance for fire flow in evaluation of a water system.  In all cases, the effective 

capacity of the system was used by having all well pumps and the treatment plant 

running, as would occur during heavy demands, except the largest production well (i.e., 

the 8-inch Scotts Creek Well) was not operating in order to simulate effective capacity of 

the system.  As previously indicated, large portions of existing commercial areas along 

Main Street are unable to meet fire flow requirements during heavy demand periods.  

Water transportation from the wells and WTP to southern portions of the City is poor as 

a result.  Therefore, the City desires to extend and loop existing 14-inch water mains on 

Parallel Drive and South Main Street. 
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C. Growth:   

 

According to the most recent CDPH Domestic Water Supply Permit issued 

December 29, 2011, the City has an estimated population of 5,200 and consists 

primarily of residential homes and commercial properties.  According to the Draft Water 

Rate Study currently being developed by HDR, the City currently has 2,265 water 

service connections located within the service area boundary.  This equates to 

approximately 2,731 RUEs.  Between 1990 and 2006, the number of services increased 

by approximately 0.8% per year.  Given the current interest in northern California real 

estate, one should anticipate a low growth rate during the upcoming years while the 

economy continues to recover. 

 

V. ALTERNATIVES CONSIDERED 

 

A. Description:   

 

A description of the reasonable alternatives considered in planning a solution to meet 

the identified needs of the water treatment and distribution system are summarized in 

Table 4.  The water supply alternatives indicated below were detailed in the 2008 MWP 

and were carefully considered prior to the City purchasing the Green Ranch Wells site. 
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TABLE 4 
City of Lakeport 

Water System Improvements Project 

Alternatives Considered 
Water Supply Alternatives   Comments   

       1. Purchase the Green Ranch Well site.  Allows City to maintain and operate two wells in 
perpetuity, providing adequate water supply to 
residents, and gain water rights from Scotts 
Valley Aquifer.  

   

     

   

 

 

    

 
2. 

 
Re-negotiate a new lease for the Green Ranch 
Wells. 
 

  
Allows City to continue to operate wells as has 
been done in the past, but with no guarantee the 
lease will be renewable in subsequent years.   

   

   

   

 
3. 

 

 
Acquire the entire Green Ranch property. 

 

 
The City may gain additional water rights as well 
as keep the existing wells; however, purchase of 
the entire property is cost prohibitive for the City. 
 

 
4. 

 
Drill a new well at some other location. 

 

 
The City would need to purchase property on 
which to drill the new wells with no guarantee that 
a future site would lie above a productive portion 
of the aquifer. 
 

 
5. 

 
Treat the Scotts Creek Wells and pump year round. 

 

 
A new water treatment plant would be required in 
order to utilize these wells year round due to their 
location and current CDPH restrictions.  This is 
cost prohibitive for the City. 
   

 
6. 

 
Do nothing. 

 

 
Will result in the City not having an adequate and 
reliable water supply for City residents. 
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TABLE 4 Cont. 
City of Lakeport 

Water System Improvements Project 
Alternatives Considered 

Distribution System Alternatives   Comments   

  
     

  
1.  Complete recommended improvements on Parallel 

Drive and South Main Street. 
 

 Allows for adequate fire flows in large portions of 
existing commercial areas within the City and 
improves water transportation to southern 
portions of the City. 

       

 
2.  

 
Complete all recommended distribution 
improvements from 2008 MWP. 

  
Allows for adequate system pressures and fire 
flows throughout the City, but is cost prohibitive 
for the City. 

   

      

3.  Do not complete any distribution system 
improvements. 

 Will result in continued insufficient fire flows 
within existing commercial areas of the City and 
poor water transportation to southern portions of 
the City. 
 

   

Water Meter Replacement Alternatives  
 

Comments   

         

1. Replace all 2,291 water meters that do not meet 
regulated low lead concentrations complete with 
AMRs. 
 

 Results in the City meeting the requirements of 
the Safe Drinking Water Act scheduled to go 
into effect in 2014 and improves the accuracy 
and efficiency of the water metering system. 
 

 
2. 

 
Develop a routine maintenance program to replace 
water meters as needed. 
 

 
The City will not meet new low lead 
requirements by 2014 for all meters, and will 
continue to lose revenue by using outdated and 
leaking meters that are currently in need of 
replacement. 
 

 
3. 

 
Do not replace any water meters. 

 
Aging inaccurate and inefficient meters will 
continue to be used that do not meet the 
upcoming low lead requirements. 
 

Communication System Alternatives Comments 

 
1. 

 
Replace existing SCADA and telemetry system. 
 

 
Allows City operators to reliably and efficiently 
control and collect data on the water treatment, 
storage, and distribution systems. 
 

 
2. 

 
Do nothing. 

 
System will be underutilized and unsafe with 
frequent communication and equipment failures 
that cannot be resolved, and CDPH permit 
requirements for reporting and alarm testing will 
not be met. 
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Water Supply Alternatives: 

As indicated in Table 4 above, several alternatives were considered in the 2008 MWP to 

provide an adequate and reliable water supply due to the expiration of the Green Ranch 

Wells lease.  Given the future uncertainty of continually renewing the lease, the high 

cost of purchasing the entire Green Ranch property, the risks associated with drilling 

new wells, and the high costs with minimal benefits of treating the Scotts Creek Well 

water, it was determined the most advantageous alternative for securing the Green 

Ranch Well supply was for the City to acquire a portion of the Green Ranch property.  

At the time of this PER, the City has purchased approximately 7 acres of the Green 

Ranch property on which the two wells are currently situated.  The City’s General Fund 

financed a loan to the Water Enterprise Fund for this purchase until refinancing is 

available, preferably through USDA Rural Development.  Refer to Appendix F for a draft 

Record of Survey of the area. 

 

Distribution System Alternatives:  The computer analysis of the existing distribution 

system completed for the 2008 MWP indicated that, in general, the system maintains 

adequate pressures for all served areas during MHD.  However, the model also 

indicated that a number of the analyzed water mains in the downtown and northwest 

areas are undersized and tend to generate low systems pressures during high flow 

conditions (i.e. fire flows) due to significant pipe frictional losses.  Some of these 

undersized pipes are old cast iron pipes 6 inches and smaller.  As a result of this 

analysis, it was suggested that multiple water main improvements are needed over the 

next 20 years to improve water circulation thereby improving fire fighting pressures and 

flows in the downtown area.   

 

There were one immediate, three near-term, and six long-term water main improvement 

projects recommended in the 2008 MWP to improve fire flows and water circulation in 

the City.  The total cost of these projects was $2.3 million in 2007 dollars.  This amount 

is too costly for the City to complete all recommended improvement projects; therefore, 

extension of the existing 14-inch water mains on Parallel Drive and South Main Street 

are recommended at this time to improve fire flows in the downtown areas.  Increasing 

the hydraulic capacity from the City’s wells and reservoirs to the southern City areas is 

key in attempting to implement the Lakeport Fire Department’s recommended fire flows 
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for some of the critical downtown structures and to also provide capacity to southern 

portions of the City.  Removal of the two 14-inch dead-end water mains will also 

improve water quality and reduce any negative effects of water hammering. 

 

Water Meter Replacement Alternatives:  Replacement of the existing water meters 

throughout the distribution system will address the health and safety of City residents.  

The current meters do not meet standards of the Safe Drinking Water Act low lead 

requirements.  Replacement of existing meters to the new standard will avoid any 

potential of lead leaching into the system.  Furthermore, the current distribution system 

is inefficient with aging manual-read meters, and replacement with AMRs is necessary 

to increase the accuracy and efficiency of the meter reading process. 

 

Communication System Alternatives:  As discussed, the existing SCADA controls 

system and telemetry system should be replaced in order to make operation of the 

WTP, wells, and reservoirs more reliable.  It is recommended the existing “hard wire” 

telemetry system be replaced with a radio telemetry system compatible with the City’s 

current radio system.   

 

B. Design Criteria:   

 

The design criteria used for evaluation of alternatives was taken from the 2008 MWP 

and is based on historical data and industry recognized standards.  As previously 

indicated, this criteria is consistent with the last five years water production data.  The 

California Waterworks Standards were used for sizing pipelines to meet minimum 

pressure requirements.  In addition, Uniform Fire Code recommendations were adhered 

to for determining fire flow requirements.  Design criteria are summarized in Table 5.  
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 DESIGN RATIOS 2007

Annual Average Daily Production Demand 350 GPD/RUE
(1)

Maximum Month/Average Day MMD/ADD = 1.53
(2)

Maximum Day/Average Day MDD/ADD = 2
(3)

Maximum Hour/Average Day MHD/ADD = 3.2
(4)

DESIGN VALUES 2007 2017
(5)

2027
(5)

Estimated Metered Services
(6)(7)

2,310 2,586 2,885

Estimated Population Served 5,099 5,688 6,346

RUEs 2,607 2,908 3,245

Average Day Demand (MGD) 0.91 1.02 1.14

Maximum Day Demand (MGD) 1.82 2.04 2.27

Maximum Hour Demand (MGD) 2.92 3.26 3.63

ADD/RUE (GPD) 350 350 350

MDD/RUE (GPD) 700 700 700

MHD/RUE (GPD) 1,120 1,120 1,120

1

2
3

4 From estimated ratio of MHD:MDD of 1.6.

5 Future growth based on 1.1%/year to 2028.

6 The future number of services are based on 2.2 capita/service.

7 Includes inactive services.

MDD:ADD calculated from water production records.

MMD based on July 2006 production records.

TABLE 5

City of Lakeport

Design Criteria

Based on 40 top users.

NOTES:

Water System Improvements Project

 

 

C. Map:   

 

Refer to Figure 2 for an overall map of the City, the location of the Green Ranch Wells, 

and the recommended water main improvement locations on Parallel Drive and South 

Main Street.  Water meter replacement will occur throughout the water system, and 

SCADA improvements will be completed at the reservoirs, WTP, raw water lake booster 

pump station, and wells. 
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D. Environmental Impacts:   

 

The proposed project alternatives do not appear to have any lasting, significant impact 

on land resources, historic sites, wetlands, flood plain, endangered species, or critical 

habitat.  The project design and construction will need to take into account specific 

mitigation measures for short-term construction related activities, so as not to cause any 

long-term environmental impacts.  The permits for this project will likely require similar 

mitigation measures, which present no major hurdles as long as they are included in the 

construction contract documents and are monitored during the active phases of the 

project.  A preliminary mitigation-monitoring checklist is included in Table 6.  These 

measures will typically be required with all alternatives considered.  These measures 

must be included in the construction contract and that they are adhered to both during 

and after construction of the project where applicable.  Additionally, the City has enlisted 

the services of Environmental Planning Partners, Inc., to prepare compete 

environmental documentation of the project.   

 

E. Land Requirements:   

 

The City recently purchased approximately 7 acres where the two existing Green Ranch 

Wells are located.  The City’s General Fund financed a loan to the Water Enterprise 

Fund for this purchase until refinancing is available.  Refer to Appendix F for a draft 

Record of Survey for the well site.   

 

The existing treatment plant and all associated water system facilities that will be 

affected by replacement of the SCADA system are located on City property; therefore, 

no additional land will be required for or affected by these improvements. 

 

Construction of the new 14-inch water mains on Parallel Drive and South Main Street, 

as well as replacement of the existing water meters will be located within the road 

rights-of-way or within existing easements and therefore will not affect any previously 

undisturbed land. 
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TABLE 6 

City of Lakeport 
Water System Improvements Project 

Preliminary Mitigation Monitoring Checklist 

Mitigation Measure Monitoring Action 

      

Work Area   

    

1. Minimize Work Area Define limits of work area in contract documents 
and delineate any sensitive areas that are to be left 
undisturbed. 
 

2. Erosion Control Establish erosion control procedures in contract 
documents including sensitive areas to be left 
undisturbed.  Standard practices required by the 
City will be strictly adhered to by the construction 
contractor and enforced by the engineer. 
 

3. Revegetation of Disturbed Areas All areas disturbed shall be seeded and mulched.  
Revegetation shall consist of native species, 
grasses, and forbs.  Revegetation efforts shall be in 
place prior to the return of the wet season and no 
later than October 15th of each season. 

Construction Activities   

    

1. Dust Control Roads and work areas likely to generate dust shall 
be watered during construction activities and swept 
clean where possible. 
 

2. Noise Control Work hours will be limited typically to 7 a.m. to 
7 p.m. in residential areas unless special activities, 
i.e. tie-ins, are required at night during periods of 
low water demand.  

Sensitive Resources   

    

1. Fish Protection Adverse activities on fish shall be minimized by not 
impacting nearby creeks.  Erosion protection efforts 
shall be included as stated above. 

2. Subsurface Cultural Resources Where subsurface cultural materials are 
encountered during construction activities, all 
activities shall be halted within a 150-ft radius and 
an archaeologist called in to examine the artifacts 
and determine if additional mitigation measures are 
required. 
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F. Construction Problems:   

 

Major construction problems are not anticipated for any of the project alternatives.  The 

new 14-inch water mains will be constructed adjacent to existing pipelines within 

existing roads and/or utility easements.  Based on previous construction projects in the 

area, some groundwater may be encountered during construction; however, this should 

not pose significant problems as long as the contractor acquires the proper equipment 

to deal with it. 

 

G. Cost Estimates:   

 

Relative costs for alternative project components were considered when determining 

the recommended alternative summarized in Table 7.  Construction and project cost 

estimates for the recommended project are summarized in Table 8.  The estimated 

construction cost of the project is $2,988,400, and the total project cost, including 

indirect costs of $1,384,000, is estimated at $4,372,000.  These costs are based upon 

similar, recent prevailing wage projects bid in northern California.  Project costs have 

been projected forward 2.5% per year for construction in year 2013-2014 based upon 

the typical yearly increase in the Engineering News Record – Construction Cost Index 

(ENR CCI), which presently stands at 9273 for April 2012.  The ENR CCI has been in 

place since 1908 and indexes the cost of construction taking into account 200 hours of 

common labor at a rate averaged over 20 cities, plus 25 cwt of standard structural steel 

shapes, 1.128 tons of Portland cement, and 1,088 board-FT of 2×4 lumber.   

 

H. Advantages/Disadvantages:   

 

The ability of the different alternatives for the necessary water system improvements 

were briefly summarized in Table 4.  In general, a project of this size, which is financially 

restricted and substantially defined by the facilities it has existing and would like to 

continue to use, does not have a lot of feasible options.  Therefore, it was determined a 

present worth cost analysis was not required due to lack of viable alternatives. 
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The advantages of the recommended alternative include: 

 

 Adequate water supply for the City and full allotment of the existing water 

rights. 

 Reliable and efficient SCADA and telemetry system throughout City water 

facilities which meets current CDPH requirements. 

 Increased hydraulic capacity and fire flows for existing downtown commercial 

areas. 

 Increased water supply from the City’s reservoirs and wells to southern 

portions of the City. 

 Cost effective and precise AMRs that meet Safe Drinking Water Act low lead 

requirements. 

 

VI. PROPOSED PROJECT (RECOMMENDED ALTERNATIVE) 

 

A. Project Design:   

 

Construction of the improvements summarized in Table 7 is recommended in 

order to improve upon the reliability of the potable water system for the City.  The 

project components include: 

 

TABLE 7 

City of Lakeport 
Water System Improvements Project 

Recommended Project Components 

    

1. Refinance acquisition of the two existing Green Ranch Wells. 

  

2. Replace existing SCADA and telemetry system. 

   

3. Extend and loop approximately 6,500 feet of 14-inch water mains on Parallel Drive and 
South Main Street. 

  

4. Replace approximately 2,291 existing water meters with low lead meters complete with 
AMRs. 
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1. Acquisition of approximately 7 acres of the Green Ranch property on 

which the existing two Green Ranch Wells are located was required to 

allow for adequate water supply to the City during the winter months by 

supplying as much as 850 GPM.  This also allows the City to draw its full 

750 ac-ft water right. 

 

2. Replacement of the existing outdated and unreliable SCADA and 

telemetry system will allow City operators to more safely and efficiently 

maintain, control, and service the entire water system.  Updates will 

include integrating SCADA caustic feed controls at the well sites, providing 

call out alarms, and having the ability to record turbidity every 15 minutes 

as required by CDPH.  RTUs will be provided at the reservoirs, WTP, raw 

water lake pump station, and all wells.  A main SCADA station is 

recommended at the WTP, along with an operator interface panel at the 

tank site and remote access to the entire system for operators via two 

laptop computers.   

 

3. Extending and looping the existing 14-inch water mains on Parallel Drive 

and South Main Street will allow for large portions of the commercial areas 

in the City to meet fire flow requirements during heavy demand periods.  

These improvements will also increase water supply from the City’s 

reservoirs and wells to the southern portions of the City.  Approximately 

6,500 feet of 14-inch water mains will be installed along Parallel Drive and 

South Main Street, including about 300 feet being bored and jacked under 

Highway 29.  Caltrans has been contacted regarding the proposed project. 

 

4. Replacement of all the existing 2,291 water meters within the water 

system that do not meet low lead concentration requirements will result in 

the City coming into compliance with the Safe Drinking Water Act 

regulations.  Installation of AMRs will reduce labor needed for meter 

reading by as much as 90%.  It will also result in more precise meter 

reading and billing, and improve detection of water service leaks.  

 



 
City of Lakeport Water System Improvements Project PER                                  36 

B. Total Project Cost Estimate:   

 

Construction and project cost estimates, including funding alternatives, are summarized 

in Tables 8 and 9.  The estimated construction cost of the project is $2,988,400, and the 

total project cost including indirect costs of $1,384,000, is estimated at $4,372,000.  

These costs are based upon similar, recent prevailing wage projects bid in northern 

California.  These costs have been projected forward to construction in year 2013-2014 

based upon the ENR CCI, which presently stands at 9273 for April 2012.  

 

TABLE 8 

City of Lakeport 

Water System Improvements Project 

 Recommended Project Preliminary Cost Estimate 
No. Item Quantity Unit Unit Cost Total Cost 

Construction Costs 

1 Replace 5/8 x 3/4" water meters complete with AMRs 2170 EA $325 $705,250 

2 Replace 1-inch water meters complete with AMRs 44 EA $460 $20,240 

3 Replace 1.5-inch water meters complete with AMRs 34 EA $780 $26,520 

4 Replace 2-inch water meters complete with AMRs 30 EA $1,010 $30,300 

5 Replace 3-inch compound water meters complete with AMRs 7 EA $3,830 $26,810 

6 Replace 4-inch compound water meters complete with AMRs 3 EA $4,000 $12,000 

7 Replace 6-inch water meters complete with AMRs 3 EA $5,000 $15,000 

8 AMR field laptops 2 EA $11,000 $22,000 

9 AMR Subtotal   $858,120 

10 14-inch water main, Class A1 backfill, complete 6200 LF $125 $775,000 

11 14-inch butterfly valves 6 EA $5,000 $30,000 

12 Bore and jack 24-inch steel casing under Hwy 29 for 12-inch water 300 LF $638 $191,400 

13 14-inch intertie with existing system 2 EA $2,000 $4,000 

14 South Main St Loop Subtotal   $1,000,400 

15 Underground electrical at remote SCADA sites 6 EA $2,000  $12,000 

16 Aboveground electrical at remote SCADA sites & misc I/O terminations 6 EA $3,000  $18,000 

17 Furnish and install Well/Pump Station RTUs 6 EA $15,000  $90,000 

18 Well/Pump Station ORT 6 EA $3,000  $18,000 

19 Well/Pump Station FAT 6 EA $2,000  $12,000 

20 Furnish and install Control Panel/Computer Work Station at WTP 1 LS $150,000  $150,000 

21 SCADA programming - Process Control  1 LS $50,000  $50,000 

22 SCADA programming - Reports 1 LS $50,000  $50,000 

23 Computer equipment, licenses, and software 1 LS $50,000  $50,000 

24 WTP pull wire & terminate 1 LS $10,000  $10,000 

25 SCADA startup & testing (ORT & FAT) 1 LS $25,000  $25,000 

26 Cleanup 1 LS $6,800  $6,800 

27 Equipment info 1 LS $10,000  $10,000 

28 Radio path survey 1 LS $10,000  $10,000 

29 WTP SCADA System Subtotal       $511,800 

30 Subtotal Construction Cost $2,370,300 

31 Construction Contingency @ 20% $474,100 

32 Inflation Adder for Construction in 2013-2014 @ 2.5% per year $144,000 

33 TOTAL CONSTRUCTION COSTS $2,988,400 
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TABLE 8 

City of Lakeport 

Water System Improvements Project 

 Recommended Project Preliminary Cost Estimate 
No. Item Quantity Unit Unit Cost Total Cost 

Indirect Costs 

34 Study and Report Phase (PER) $20,000 

35 Field survey 14-inch water main alignment $10,140 

36 Design $245,460 

37 Bidding/Contract award services $20,000 

38 Construction phase services $191,048 

39 Post-construction services $0 

40 As-Built (Record) Drawings $5,000 

41 SubTotal Basic Services $491,648 

42 Resident Project Representative 
1.
 $15,128 

43 Additional Engineering Services 

44 Geotechnical services $0 

45 Construction phase surveying $5,070 

46 Easement Acquisition/ROWs $10,000 

47 Operation & Maintenance Manual $0 

48 Assistance w/ Certificates of Participation Funding $0 

49 Environmental documentation assistance $0 

50 Assistance with permits $5,000 

51 SubTotal Engineering Fee $526,846 

52 Engineering Fee Contingency @ 10% $52,685 

53 Engineering Fee Total $579,500 

Other Indirect Costs 

54 Administration and legal $20,000 

55 Green Ranch Well Acquisition $700,000 

56 ROW & easements permits $10,000 

57 Environmental documentation $20,000 

58 Additional Cash Flow Needs for Interim Financing Through Bidding @ 5% for 1 Year $15,000 

59 Bond Counsel for Certificates of Participation (COP) Loan Security $30,000 

60 SubTotal Other Indirect Costs $795,000 

61 Other Indirect Costs Contingency @ 10% Excluding Green Ranch Well Site Acquisition $9,500 

62 Other Indirect Costs Total $804,500 

63 TOTAL INDIRECT COSTS $1,384,000 

TOTAL PROJECT COST $4,372,000 

Notes: 1.  Construction observation services provided only for 14-inch water main installation over 62 working days.   

  City to provide construction observation of water meter installations.         
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TABLE 9 

City of Lakeport 

Water System Improvements Project 

Project Funding Alternatives 
TOTAL ESTIMATED CONSTRUCTION COSTS 

   
$2,988,400 

TOTAL ESTIMATED INDIRECT COSTS 
   

$1,384,000 

TOTAL ESTIMATED PROJECT COST 
   

$4,372,000 

Funding Alternative No. 1 - RD Low Interest Loan         

Grant @ 0% 
   

$0 

Low Interest Loan @ 100% 
   

$4,372,000 

Annual Loan Repayment @ 2.75%, 40 years (CRF=0.0415315) 
   

$182,000 

Annual Reserve Account @ 10% of Annual Debt Services 
   

$18,200 

Annual Estimated Short-Lived Asset Reserve
1
 

   
$27,600 

10% O&M Reserve Account
2
 

   
$127,200 

TOTAL ANNUAL LOAN REPAYMENT 
   

$355,000 

Number of Residential Unit Equivalents (RUEs) 
   

2,731 

Approximate Total Cost Per RUE 
   

$1,601 

Approximate Annual Cost Per RUE 
   

$130 

APPROXIMATE MONTHLY COST PER RUE 
   

$10.83 

TOTAL COP ANNUAL LOAN REPAYMENT
3
 

   
$181,576 

TOTAL COP MONTHLY LOAN REPAYMENT 
   

$15,131.33 

Funding Alternative  - RD Grant & Low Interest Loan         

Rural Development Grant @ 30% 
   

$1,311,600 

Rural Development Loan @ 70% 
   

$3,060,400 

Annual Loan Repayment @ 2.75%, 40 years (CRF=0.0415315) 
   

$127,000 

Annual Reserve Account @ 10% of Annual Debt Services 
   

$12,700 

Annual Estimated Short-Lived Asset Reserve
1
 

   
$27,600 

10% O&M Reserve Account
2
 

   
$127,200 

TOTAL ANNUAL LOAN REPAYMENT 
   

$294,500 

Number of Residential Unit Equivalents (RUEs) 
   

2,731 

Approximate Total Cost Per RUE 
   

$1,121 

Approximate Annual Cost Per RUE 
   

$108 

APPROXIMATE MONTHLY COST PER RUE 
   

$8.99 

TOTAL COP ANNUAL LOAN REPAYMENT
3
 

   
$127,103 

TOTAL COP MONTHLY LOAN REPAYMENT       $10,591.92 

Notes: 
1.  The short-lived asset reserve is intended to provide the City with the means for accumulating funds to replace equipment and 
materials that have useful lives of 5 to 15 years. 

2.  RD requires sufficient project revenue to cover a 10% O&M increase after restructuring. 
 

  

3.  COP = Certificate of Participation will be used as the debt security method.  A COP is financing in which a share of the lease 
revenues of an agreement are bought, rather than the bond being secured by those revenues. 

4.  Annual loan repayment based on USDA RD intermediate interest rate of 2.75% effective April 1, 2012, through June 30, 2012. 
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C. Annual Operating Budget:   

 

The existing operating budget and most recent financial report are included in 

Appendices D and E, respectively.  The City Council will need to reconsider the income 

and expenditures, along with the new debt service required to repay any loan obtained.   

 

1. Income:  The City’s current water rate schedule was adopted by the City 

Council effective July 1, 2010.  According to this rate schedule and the 

most recent audited financial report, and assuming that the existing active 

customers remain, the minimum annual income should be approximately 

$1,175,759.  A Water Rate Study is currently being completed by HDR.  

Current and anticipated future water rates are shown in the Draft Water 

Rate Study located in Appendix B. 

 

2. Operations and Maintenance (O&M) Costs:  The City’s existing operations 

and maintenance budget will be refined once the City has had the 

opportunity to operate through one year and consider the cost of the 

proposed project.  It is anticipated the O&M budget will be increased by 

the required short-lived assets – see Table 11.  The estimated pro-forma 

O&M annual expenses will be approximately $1,399,200, which includes a 

10% O&M reserve of $127,200 based on the most recent audited financial 

report.  See Table 11 for a breakdown of the 100% loan funding scenario. 

 

An approximate calculation of the short-lived assets currently present in the City’s water 

treatment, storage, and distribution system is shown in Table 10. 
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TABLE 10 

City of Lakeport 

Water System Improvements Project 

Short-Lived Assets Reserve Schedule 

Asset Description 

Replacement 
Period In 

Years 

Total 
Estimated 

Cost 

Estimated 
Annual Cost to 
Replacement 

2 Distribution Pumps 15 $19,900 $1,327 

Office Scada/PLC Programming Computer  (Laptop) 5 $1,500 $300 

2 Oxygen Generators 15 $50,000 $3,333 

17 MCC Room Breakers 15 $4,350 $290 

6 MCC VFD Pumps 15 $19,200 $1,280 

Tool Room Chemical Pump (Air Powered) 15 $848 $57 

Tool Room Peristaltic Chemical Pump 10 $420 $42 

2 CL2 Room Valves 10 $445 $45 

2 PLC Control Room Chart Recorders 15 $1,200 $80 

PLC Control Room Scada Ups 15 $6,400 $427 

L.M.I Hydrochloric Acid Pump 10 $1,200 $120 

2 VFD Lake Pumps and 2 Vacuum Pumps 10 $5,600 $560 

Sc100 Controller 10 $1,800 $180 

Scotts Creek 8" Soft Start 10 $1,400 $140 

Filter Room Air Dryer (Hankison) 10 $1,750 $175 

Filter Room Drum Pump 8 $1,250 $156 

7 Filter Room L.M.I Chemical Pumps 8 $7,930 $991 

Filter Room Low Level Alarm (Chem Vats) 3 Total 10 $895 $90 

Filter Room Wet-Dry Vacuum (Craftsman) 15 $108 $7 

4 Handheld Radios 10 $2,000 $200 

2 CL17 Chlorine Analyzers 10 $6,400 $640 

2 Colorimeters 7 $940 $134 

Finished Water Ph + Turbidimeter Controller (SC100) 10 $1,800 $180 

Finished Water Ph Probe 5 $1,050 $210 

Flow Block Assembly 10 $220 $22 

Lab a/c Unit and Water Heater 15 $12,360 $824 

Magnetic Stirrer 10 $150 $15 

Ph Monitor and Turbidimeter (Portable) 7 $2,900 $414 

4 Turbidimeters and Filters 10 $12,700 $1,270 

Caustic Feed Building Berko Heater 15 $495 $33 

Caustic Control Valve Board 10 $1,145 $115 

2-6` Harness Web 10 $200 $20 

2 Chart Recorders 15 $1,200 $80 

2 CL17 Chlorine Analyzers and Digital Thermometer 10 $6,470 $647 

3 Fall Protection Sleeves 15 $1,800 $120 

Finish Water Ph Probe (Tank Site) 5 $1,020 $204 

Ph Flow Cell 10 $400 $40 

PLC UPS 15 $2,400 $160 

2 Safety Harness and Belts and Shop Vacuum 10 $700 $70 

W14 2005 Freeze Tool and Bay 1 Charger 15 $3,110 $207 

5 Service Vehicles 15 $186,000 $12,400 

Equivalent Annual Replacement Cost: $27,600 

  *Annual Cost Per RUE: $10.11 

 * Assumes 2,731 RUEs Monthly Cost Per RUE: $0.84 
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TABLE 11 

City of Lakeport 

Water System Improvements Project 

Estimated Pro-Forma Expenses (100% Loan) 

 

Annual 
Expense 

*Annual 
Cost Per 

RUE 

*Monthly 
Cost Per 

RUE 

  
  

  
Estimated Pro-Forma O&M $1,272,000 $465.76 $38.81 

Proposed 10% O&M Reserve $127,200 $46.58 $3.88 

Estimated Short-Lived Asset Replacements $27,600 $10.11 $0.84 

Existing 2002 Refunding Loan $82,000 $30.03 $2.50 

Existing 2002 Refunding Loan (10% reserve) $8,200 $3.00 $0.25 

Existing 2000 RD Loan $105,000 $38.45 $3.20 

Existing 2000 RD Loan (10% reserve) $10,500 $3.84 $0.32 

Proposed RD Loan @ $4,372,000 $182,000 $66.64 $5.55 

Proposed RD Loan (10% reserve) $18,200 $6.66 $0.56 

 
   

Totals: $1,832,700 $671.07 $55.92 

* Assumes 2,731 RUEs       

 
VII. CONCLUSIONS AND RECOMMENDATIONS 

 
Based upon the available information to date, the recommended project consists of the 

items summarized in Table 7.  The advantages of the recommended alternative include: 

 

 Adequate water supply for the City and full allotment of the existing water 

rights. 

 Reliable and efficient SCADA and telemetry system throughout City water 

facilities which meets current CDPH requirements. 

 Increased hydraulic capacity and fire flows for existing downtown commercial 

areas. 

 Increased water supply from the City’s reservoirs and wells to southern 

portions of the City. 

 Cost effective and precise AMRs that meet Safe Drinking Water Act low lead 

requirements. 

 

The total project cost including indirect costs for administration and engineering is 

estimated at $4,372,000. 
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Potential funding sources include the Safe Drinking Water State Revolving Fund 

(SDWSRF), Community Development Block Grant (CDBG), and USDA RD funding 

programs.  The SDWSRF is competitive with projects involving existing water quality 

issues and/or treatment deficiencies ranking higher for funding than other water system 

deficiencies.  Since the City does not have these high priority issues, the SDWSRF is 

probably not a viable funding source.  Additionally, the CDBG funding program has 

recently had limited funding availability with high competition as well.  As such, 

extremely disadvantaged communities rank more highly than others to receive grant 

funding. 

 

This report is one of a number of steps towards seeking funding through USDA RD 

which appears to be the most viable funding source for the City.  Maximum grant offers 

typically apply to borrowers from small communities (less than 5,000 people) with an 

MHI of 60% or less than the non-metropolitan State MHI, and water rates in excess of 

1.5% of the MHI.  At this time, the City’s average monthly water charge per RUE of 

$28.25 is currently at 1.0% of the City MHI.  As shown in the Draft Water and Sewer 

Rate Study, proposed rates are expected to be 1.5% of the MHI by year 2016 if 

adopted.  The City MHI of $34,340 was 60% of the State $57,708 MHI in 2010.  The 

steps to receive project funding through RD are summarized in a preliminary schedule 

in Table 12.  
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TABLE 12 

City of Lakeport 

Water System Improvements Project 

Preliminary Project Schedule 

Item 
No. Action Target Date 

Completion 
Date 

1 City hires PACE to prepare a PER  03-12 

2 PACE provides draft PER to the City  03-12 

3 PACE submits final PER to the City  04-12 

4 Environmental draft submitted 04-12  

5 
City seeks grant/loan funding from USDA RD based on PER 
recommendations 

04-12  

6 City reviews USDA RD Letter of Conditions 10-12  

7 City directs engineer to proceed with design 11-12  

8 Final design and specifications submitted to the City 05-13  

9 RD and City approves final design and specifications 07-13  

10 City approves advertising for bids 08-13  

11 City invites construction bids 09-13  

12 Construction bids received 10-13  

13 Construction contract awarded 11-13  

14 Begin construction 01-14  

15 Loan closes 02-14  

16 All grant/loan funds spent 10-14  

17 Construction completed 10-14  

18 City begins loan repayment 11-14  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 
 





































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 
 































































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 
 















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 
 

























 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 
 



































































































































































































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 
 






